ABSTRACT: Commercial slaughter steers (n = 3291 and heifers (n = 335) were selected to vary in slaughter frame size and muscle thickness score, as well as adjusted 12th rib fat thickness. After USDA carcass grade data collection, one side of each carcass was fabricated into boneless primals/subprimals and minor tissue components. Cuts were trimmed to 2.54, 1.27, and .64 cm of external fat, except for the bottom sirloin butt, tritip, and tenderloin, which were trimmed of all fat. Four-variable regression equations were used to predict the percentage (chilled carcass weight basis) yield of boneless subprimals at different fat trim levels (34, 1.27 
Introduction
With continued interest within the beef industry to develop a marketing system based on individual carcass merit rather than on pen averages (Value Based Marketing Task Force, 19901 , and with beef packers providing the option of more closely trimmed subprimals to the retailer, it is important to further the understanding of how various cattle types differ in composition and ultimately in carcass value. Although studies have shown that carcass cutability varies between cattle types (Koch et al., 1982; Lunt et al., 1985; Stiffler et al., 19851 and sex classes (Garrett and Hinman, 1971 ; Knapp et al., 1989; Griffin et al., 19921 , there has J. Anim. Sci. 1992. 70:3311-3316 been insufficient work relating these differences to carcass value. This includes understanding the interaction between percentage yield of the major subprimals and external fat trim level. The current study was designed to examine the effect of slaughter cattle phenotypic characteristics (sex class, frame size, muscle score, and external fatness) on live and carcass value as influenced by subprimal fat trim level.
Materials and Methods
Animal Selection and Evaluation. Commercial slaughter steers (n = 3291 and heifers (n = 3351 differing in phenotypic characteristics were selected to range in carcass composition. The cattle selection criteria for this study included sex class, slaughter frame size, muscle score, and carcass adjusted 12th rib fat thickness. In this study, muscling score was based on the 1976 proposed USDA standards for grades of feeder cattle (USDA, 19761, whereas frame size was based 3312 MAY on the current feeder cattle grades (USDA, 1979) . The cattle were weighed and then evaluated by three trained evaluators (one representative of the Livestock Division, AMS-USDA and two representatives of Texas A&M University) at the feedlot.
After selection, the cattle were shipped to a commercial packing facility and conventionally slaughtered. After a 24-h chill period (2 to 4OC1, USDA carcass grade data were collected by USDA personnel (USDA, 1989 insignificant. With the distribution of the slaughter cattle population, it was impractical to obtain equal numbers of animals for each subclass.
Therefore, multiple regression analysis was used to predict the percentage yield of the carcass components. In addition, multiple regression analysis allows users to examine the influence of various cattle phenotypic combinations on carcass cutability. To illustrate the effect of external fatness on subprimal composition, and ultimately on live and carcass value, three levels of adjusted 12th rib fat thickness, a continuous variable, were chosen (.75, 1.50, and 2.25 cm1.
Carcass values were calculated using the USDA National Carlot Meat Report blue sheet; USDA, 1991) and industry sources. Prices used were for USDA Choice beef. For each quarter of 1991 (January, April, July, and October), selected "blue sheets" were used to calculate mean market prices for each carcass component, and for slaughter cost, processing cost, and drop credit.
Weights for each subprimal and tissue component were calculated by multiplying the predicted percentage yield for each subprimal (carcass weight basis) by the appropriate predicted carcass weight. Price extensions (values) for each carcass component were calculated by multiplying cut weight by market price. National Carlot Meat Report prices were used for subprimals at the commodity trim level of 2.54 cm. However, to compensate for trim loss and labor cost associated with trimming (1.27, .64, and .OO cm1 of subprimals, price adjustments were calculated. In this study, the mean percentage yield of each cut (SAS, 19851, equivalent to a USDA Yield grade 2.9 beef carcass, was used as the base for price adjustments (Table  11 . Adjusted price of each cut was calculated by multiplying market price for the 2.54-cm trimmed subprimal by the ratio determined by dividing the percentage yield of the subprimal a t 2.54 cm by the percentage yield of the trimmed subprimal (1.27, 3 4 , or .Oo cml. Further, to compensate for the additional labor cost incurred when commodity cuts were trimmed, a labor cost of $.02/.4536 kg for cuts trimmed to 1.27 cm and $.05/.4536 kg for cuts trimmed to .64 cm and .OO cm were added to the market prices (Griffin, 1989 
Results and Discussion
For comparisons among the phenotypic groups, only USDA Choice prices were used and no adjustment or compensation for value differences due to USDA quality grade were made. Data in this study were reflective of specific price/market conditions, and are presented to provide insight into value differences that result due to compositional changes caused by beef cattle phenotypic characteristics and subprimal trim level.
The price extensions (price/.4536 kg multiplied by cut weight) for subprimals and tissue components as influenced by sex class, phenotypic traits, and subprimal fat trim level were summed and are shown in Table 2 . When comparing price extensions for each cut across sex class, frame size, and(or1 muscle score, there was a marked differ- ence in total carcass value. These differences were largely the result of carcass weight rather than composition. Examining the effect of trim level on carcass value as influenced by fatness, the predicted cut value (price extension) for carcasses with .75 cm of 12th rib fat tended to increase as trim level changed from 2.54 to .64 cm. The increased value occurred because a minimal amount of external fat was trimmed from each subprimal, therefore maximizing product yield. This was in conjunction with a higher price per .4536 kg, due to the price adjustment. Except for the brisket, the value difference for each subprimal was larger between the trim levels of 1.27 and .64 cm than between 2.54 and 1.27 cm (data not shown), and this trend was reflected in total carcass value.
Subprimals for carcasses intermediate in fatness (1.50 cm) also were predicted to be more valuable as trim level decreased from 2.54 to .64 cm; however, the difference was not as large as for the subprimals from the trimmer cattle (.75 cm). In fact, the price extension for the top sirloin butt was higher at 1.27 than at .64 cm. The effect on the price extensions was subprimal-dependent for those cuts from carcasses with 2.25 cm of 12th rib fat. For cuts that would require substantial trimming, the strip loin, top sirloin butt, and inside round  May et al., 19921, the price extensions were highest for the 2.54-cm trim level. This resulted in a higher total value (price extension) for the carcasses with 2.54 cm than for the carcasses at the 1.27-or .64-cm trim level (Table 2) .
Carcass value was expressed on a per 45.36 kg of carcass weight basis in Table 3 to enable comparisons among all phenotypic combinations independent of weight. For both steer and heifer carcasses, carcass fatness had the greatest effect on value and was influenced by subprimal trim level. There was a trend for value differences to increase as trim level changed from 2.54 to .64 cm. At trim levels of 2.54, 1.27, and .64 cm, a difference of $4.02, $5.06, and $6.23 per 45.36 kg of carcass weight, respectively, occurred with each .75-cm increase in 12th rib fat thickness. As carcass fatness increased, the economic advantage of a closely trimmed product decreased, and at 2.25 cm of external fatness there was no advantage in carcass trimming. This occurred because the adjusted price (increased price per 45.36 kg) for closely trimmed cuts could not compensate for the lower yield of the subprimals that resulted from trimming high amounts of external fat. Similar trends in value occurred when the total value was expressed as live value per 45.36 kg of live weight (Table 4) . Slight changes in the value differentials occurred in thick-muscled and(or1 large-framed steer and heifer carcasses because of increased processing cost due to heavier carcass weights. &Weights of components were obtained from estimated percentage yields presented by May et al. (1992) . Prices used were bFrame size = large, medium, and small. CMuscle thickness score = thick, average, and thin. &Weights of components were obtained from estimated percentage yields presented by May et al. (1992) . Prices used were calculated for each component from US. Choice prices (USDA, 1991) . Value calculations included a slaughter cost ($28/animal), a processing cost [$6.75/45 .36 kg of carcass weight for those weighing < 317.5 kg or $7.75/45.36 kg of carcass weight for those weighing > 317.5 kg), and a drop credit ($8.53/45 .36 kg of live weight).
bFrame size = large, medium, and small. CMuscle thickness score = thick, average, and thin. Mies et al. (1992) (19901 and a marketing system is implemented that discriminates against cattle of inferior composition and quality, there will be a distinct increase in live and carcass value differences. Significant changes may occur within the U.S. beef industry, as is evident in the findings of the National Beef Quality Audit of 1991 (Lorenzen et al., 19921 , which found that 16.5% of the carcasses evaluated were yield grade 4.0 or higher.
Implications
Carcass fatness and muscle score had the most influence on live and carcass value (per 45.36 kg weight basis). Independent of USDA quality grade, value was maximized when leaner cattle were closely trimmed. As cattle became fatter and lighter-muscled, the economic advantage of producing a closely trimmed product diminished.
As the U.S. beef industry moves toward implementing a value-based marketing system, this study will provide information useful for understanding the effects of beef cattle phenotypic traits on carcass and live value and how fat trim level interacts with these traits to determine product value.
